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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

2. Claims 1-3, 8-10, 14, 19-21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Roberts (US Patent No. 5,513,029). 

Regarding claims 1 and 14, Roberts discloses a method of monitoring 
optical performance of a Dense Wave Division Multiplex (DWDM) optical 
communication system in which a plurality of channels are multiplexed within an 
optical fiber (col. 3, lines 4-6 and col. 4, lines 4-6), the method comprising steps 
of: receiving an optical signal transported through a respective one of the 
channels (col. 3, lines 30-31 and col. 4, lines 26-28), the optical signal being a 
modulated by a predetermined spreading code (col. 3, lines 6-8, lines 39-44, col. 
4, lines 6-1 1 , lines 45-46, and col. 1 1 , lines 1-6); detecting a modulation power of 
the predetermined spreading code (col. 4, lines 11-16 and lines 18-22); and 
estimating an optical power of the optical signal using the detected modulation 
power of the predetermined spreading code (col. 4, lines 1 1-16 and lines 37-40). 

Regarding to claim 2, Roberts teaches that the predetermined spreading 
code is unique across all of the channels multiplexed within the fiber (col. 3, lines 
39-51, col. 4, lines 18-22, col. 10, lines 63-67 and col. 11, lines 1-6). 
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Regarding claim 3, Roberts also discloses the predetermined spreading 
code comprises a spectrally white bit sequence having a predetermined chip 
duration (col. 3, lines 39-41, and col. 11, lines 1-6, it is inherently known 
pseudorandom sequence must have a predetermined chip duration). 

Regarding claims 8 and 19, Roberts further teaches the step of detecting 
a modulation power of the predetermined spreading code comprises steps of: 
converting an aggregate light beam composed of optical signals within all of the 
channels of the fiber into a corresponding electrical signal (col. 4, lines 32-37, 
lines); decomposing the electrical signal into the predetermined spreading code 
of the optical signal (col. 3, lines 39-43 and col. 4, lines 32-37); and measuring an 
amplitude of the decomposed electrical signal (col. 3, lines 32-43, col. 4, lines 32- 
51). 

Regarding claims 9 and 20, Roberts discloses the step of decomposing 
the electrical signal comprises a step of multiplying the electrical signal by the 
predetermined spreading code (col. 3, lines 39-43 and col. 4, lines 32-37, col. 10, 
lines 58-67 and col. 1 1 , lines 40-49, the step of multiplying the electrical signal by 
the predetermined spreading code is inherently understood as the decoding step 
for the pseudorandom sequence by digitally correlating the tapped optical signal 
with each candidate pseudorandom sequence). 

Regarding claims 10 and 21, Roberts also discloses the optical signal is 
received as a data signal at a downstream end of the optical fiber, and the 
estimated optical power of the optical signal is indicative of gain/attenuation 
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experienced by the optical signal within the fiber (col. 3, lines 15-29, lines 63-67, 
and coL 4, lines 1-3, lines 25-31). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 11-13, 22, 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Roberts (US Patent No. 5,513,029) in view of Lemus et al. 
(US Patent No. 6,111,676). 

Regarding claims 1 1 and 22, Roberts discloses all the aspects of the 
claimed invention as set forth in the rejection to claims 1 and 14 above, except 
fails to teach the optical signal is received as a reflected signal at an upstream 
end of the optical fiber, and the estimated optical power of the optical signal is 
indicative of a reflection of the optical signal in an upstream direction of the fiber. 

However, Lemus, in US Patent No. 6,1 1 1 ,676, teaches a method for 
detecting reflections in bidirectional multi-channel communication systems, 
wherein the optical signal is received as a reflected signal at an upstream end of 
the optical fiber (see Fig. 1 and col. 2, lines 15-21), and the estimated optical 
power of the optical signal is indicative of a reflection of the optical signal in an 
upstream direction of the fiber (col. 2, lines 15-21). 
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One skilled in the art would have recognized that it is easy to adapt the 
method of Lemus that detects reflections in bidirectional multi-channel 
communication systems using the measured optical power of a reflected signal to 
the method of monitoring optical performance of Roberts since they both provide 
tapping unit and performance monitoring unit at an upstream end of the optical 
fiber, and since such method has an advantage of determining faults in an optical 
link and can prevent oscillations in bidirectional optical transmission system, 
thereore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use the method of detecting reflections in 
bidirectional multi-channel communication of Lemus to modify the method for 
monitoring performance of optical transmission systems of Roberts to provide a 
more reliable performance monitoring for the optical transmission systems. 

Regarding claims 12 and 23, Roberts discloses all the aspects of the 
claimed invention as set forth in the rejection to claims 1 and 14 above, except 
fails to teach a step of estimating a distance to a point of reflection. 

However, Lemus, in US Patent No. 6,111,676 discloses a step of 
estimating a distance to a point of reflection (col. 2, lines 23-27). 

One skilled in the art would have recognized that it is advantageous to 
incorporate the method of Lemus for detecting reflections in bidirectional multi- 
channel communication systems into the system of optical performance 
monitoring of Roberts, since they both provide tapping unit and performance 
monitoring unit at an upstream end of the optical fiber, to further estimate the 
distance to a point of reflection based on the relative delay between the signal 
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and the respective reflection in order to determine the location of the reflection 
without using expensive fixed or tracking optical filters. Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was 
made to use the method of detecting reflections in bidirectional multi-channel 
communication of Lemus to modify the method for monitoring performance of 
optical transmission systems of Roberts to provide a simple faults detection 
system for the optical transmission systems. 

5. Claims 4-7, 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Roberts (US Patent No. 5,513,029) in view of Lovell et al. (US 
Patent No. 5,349,606). 

Regarding claim 4, Roberts differs from claim 4 in that he does not teach 
the step of receiving the optical signal comprises a step of: introducing a 
predetermined time delay to the optical signal. 

However, Lovell et al., in US Patent No. 5,349,606 discloses a 
corresponding time delayer in the receiver of a direct spread-spectrum 
communication system providing predetermined time delay for the digital data of 
a plurality of multi-path signal components (col. 1, lines 38-58). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to incorporate the time delayer of Lovell 
into the method of monitoring optical performance of Roberts in order to meet the 
autocorrelation property of the spreading code for isolating the dither signal from 
its cross-coupled dithers caused by SRS. 
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Regarding claims 5, 6, 16 and 17, Roberts teaches that the optical signals 
at each distinct wavelength are modulated with distinct dither signals (see 
abstract); however, he differs from the claimed invention in that he does not 
teach the predetermined time delay is unique across all of the channels 
multiplexed within the fiber, and is a function of wavelength of the optical signal. 

However, Lovell et al., in US Patent No. 5,349,606, teaches a 
corresponding time delayer in the receiver of a direct spread-spectrum 
communication system providing predetermined time delay for the digital data of 
a plurality of multi-path signal components (col. 1 , lines 49-58). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to incorporate the corresponding time 
i delayer of Lovell's system into the multiplexed optical transmission system of 
Roberts in order to provide unique predetermined time delay across all of the 
multiplexed channels as a function of wavelength of the optical signal. 

Regarding claims 7 and 18, Roberts differs from claims 7 and 18 in that 
Roberts does not disclose a difference between the respective predetermined 
time delays of any two channels is equivalent to at least one spreading code chip 
duration. 

However, Lovell et al., in US Patent No. 5,349,606, discloses a 
corresponding time delayer providing time offset being equivalent to at least one 
spreading code chip duration (col. 1, lines 38-58). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to incorporate the specific time delays of 
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Lovell into the optical monitoring performance system of Roberts in order for 
each channel to have a relatively stable delay to make the copy of each 
spreading code be synchronized with its counterpart in the received signal. 

Allowable Subject Matter 

6. Claims 13 and 24 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

7. The following is a statement of reasons for the indication of allowable 
subject matter: 

With respect to claims 13 and 24, the prior art of record teaches the step 
of estimating the distance comprises steps of: converting a reflected light beam 
within the fiber into a corresponding electrical signal, and estimating a distance to 
the point of reflection based on the identified time delay. However, the prior art of 
record fails to teach the step of multiplying the electrical signal by a plurality of 
copies of the spreading code, each copy having a respective different time delay; 
and auto-correlating each multiplication result to identify the time delay that most 
closely matches a time delay of the spreading code in the reflected light beam. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Dinu et al. (US Pub. No. 2002/0176129) is cited to show an optical 
performance monitor for use in an optical network using an optical autocorrelator 
to sample the autocorrelation function of the optical signal. 

Frank et al. (US Pub. No. 2003/0035469) is cited to show an optimal linear 
MMSE equalizer in mobile communication system utilizing orthogonal codes 
covered by long pseudorandom spreading codes. 

9. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Tran Q. Le whose telephone number is 
(571)272-2046. The examiner can normally be reached on 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Jason Chan can be reached on (571)272-3022. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 



M. R. SEDIGHIAN 
PRIMARY EXAMINER 


